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6.0 ENVI RONMENTAL | SSUES
Thi s chapter discusses the adverse effects of LFG and the
benefits of LFG contr ol

Envi ronnmental issues associated wth LFG em ssions include
human health, the environnent, and safety. Solid waste LFG
presents a potential hazard to human health and the ecol ogi cal
systemif left uncontrolled. LFG can be:

expl osi ve,
corrosi ve,
odor ous,
toxic, and
asphyxi ati ng.

Therefore, proper control of LFGis essential to ensure the
wel | being of public health and the environnent.

Gases found in landfills include air, ammnia, C0, carbon
monoxi de, hydrogen, H,S;, CH,, nitrogen and O,. In addition,
vari ous organi c conpounds may be present in the gas dependi ng on
the types of wastes placed in the landfill. C0,and CH, are the
princi pal gases produced fromthe anaerobi c deconposition of
organic solid waste conponents. The high initial percentage of
CO,is the result of aerobic deconposition. The potenti al
adverse effects which can be caused by LFG em ssions are further
described in the foll ow ng paragraphs.

6.1 EFFECTS ON HUVAN HEALTH

LFG can asphyxiate a person in an enclosed area or confined
space. Encl osed areas include trenches, vaults, underground
storage tanks, or building foundations. A confined space is
defined by OSHA as a space that:

° is large enough and so configured that a person can
bodily enter and perform work,

° has limted or restricted neans for entry or exit, and

° i's not designed for continuous human occupancy.
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The conbustion of LFG can al so pose a serious health risk to
nearby residents and landfill operating personnel. LFG can
mgrate into confined spaces and can ignite causing serious
property and human heal th damage.

6.2 TOXICOOd CAL PROFILES OF LFGs

Typi cal nunicipal LFGs include CH,, 0, nitrogen,
paraffinic hydrocarbons, polycyclic aromatic hydrocarbons,
hydrogen, H,S, CO benzene, vinyl chloride, toluene, 1, 2-
di chl oroet hane, chloroform (trichl oronethane), 1,1, 1-
trichl oroet hane, carbon tetrachloride, and tetrachl oroet hene,
anong others. Conbustion of LFGs will result in products such as
C0,, water, sulfur conpounds, and hydrogen chloride along with
trace anmounts of gases that may result frominconpl ete conbustion
of parent conpounds. Toxicol ogical profiles of specific
chem cals are sunmarized in Table A-7.

6.3 EFFECTS ON SO L/ VEGETATI ON

LFG for the nost part, does not have adverse effect on soi
after it has passed through it. The LFG noves through the pore
space within the soil, and once the gas has evacuated the pore
space, the soil returns to its initial condition.

CH, gas generated in landfills kills vegetation. The gas
di spl aces the O, fromthe root zone and thus chokes off the
pl ant.

6.4 ODOR PROBLENMS

Landfill odors emanate from open areas of the site due to
t he deconposition of solid waste and hence the production of LFG
Typically, the strong odors that emanate from LFG are due to
ammoni a and sulfide constituents that are in the gas. Contrary to
popul ar belief, CH, and CO, are both odorl ess and col orl ess.

Qdors fromlandfills can have adverse public health inpacts.
Apart from bei ng unpl easant for nearby residents, odors can
attract insects and other vermn, such as rats, pigeons, seagulls
and bears.

A-132



17 APR 95

ETL 1110-1-160

“10)08) *lojoey
Buppuy s1 uebAxo Buyuny sy uabAixo
JO uolieljUBou0D) JO uUoneNUALOD
uau) 113d oN ‘AL ON wexAydsy aidwis sen 6-Lg-720) usBonN |
*Jojoe) "Jojoey
Bupusy s| uebAxo Buniwy s1 usbAxo
10 UolBIBOUOD JO uofleijuesuo) epAydse ajduis
00 0% 113d ON ‘A1L ON ‘ansoldxe ‘siqewiwe|4 Sey 8-28-v/ sueyleN
eesneu ‘eluwosui ‘ybnoa ‘saysepesy
'SSOUIZZIP ‘SIAIPUN[UOD ‘sBke pate)l
‘Bwepe Areuowind ‘eaude ‘suoisinAuod
hE% oc- ) wdd g} - 131§ ‘2wod ‘yieep o} bujpes| uoyriidsal JeIn|ivd jo (sbBa uajios
os Cos ‘'0%H uidd o1 - vwml wdd oL - vmL uonaiyul ‘uondiosqe Aiojelidses ‘ejqewwety J0 iopo) sen ¥-90-£8LL aplying ueBOIPAH
"lojoe} *Jojoe}
Bunwy s uebAxo Bupiwy s| uebAxo
JO uojlBIUBdUOD Jo uopeiUasUO) wepdydse oidwis
ONI 13d ON A1l ON ‘oAIso|dxe ‘alqewuwrely SPY 0-v2-€E€1 usBoipA
‘UoRelL| 8Ae ‘SiNBULIBP 'BWIOD ‘S|ISOURAD
‘Buniwoa Jo eesneu ‘ubnos ‘uoisseidap SND
,dd 001 - (3) ‘aInife) AJOTRINOJID *UoNEIL) 1081} Alotendsay (spuojyip susiAuia)
24 %00 ‘0%H wdd 0G - vmL wdd o1 - vmL ‘ueBourie) UBWINK 8ja1ssod 82 dnolo pinbr 290-201 aUBUIBOIOIDIT-Z' L
UONRILL| UpS ‘UoRBZISUSS JeIpIes ‘BIsayisauR
‘suebsoyd ‘uoissasdep SND ‘uojdiospe Aioe.idsal (1opo
‘1OH .moo .ONI wdd o5 - () wdd o1 - vmL :ueBoulosren uewny 8|qissod 82 dnosgy oms) pinb £-99-/9 ULIOJOIOID
uojssaidap
SND PUB sauses upis ‘sisorydau pue
snuydau ‘edipune| ‘Jan 19pusy pue udjioMS
‘ured jeupsejuionsed pue BujwoA ‘eesneu
‘eeudsAp ‘selniul [euss ‘sbun jo rwepe
euabsoyd N:.aa se - onv wdd g1 131S ‘uolisebuos gBeyucwway (uojeBLY) WIBY (1opo dlewore apuoyoRNel
‘IoH ‘0%H 0o wdd 01 - VML wdd s - vmi | -Hous ‘usBoupies uewny eiqssod g dnoio 18ems) pinbn S£2-95 uoae)
uonereyul Bumoljoy
) wdd 0g - My wdd 62 - ML UOIEPIXO 1199 J0 UONIAIYU| ‘siqBWurel e 0-80-0E9 |  epjxouoW uoqey
wdd
000°0¢ - 131S
pazipixo Ayndg wdd 000'S - VML wdd poos - vml weixAydsy aidwig Se9 6-8c-vel epixolq uoqed
‘uojiejiil weajsAs enysabip pue
SUGHIPUOD BAJjepXo wdd (Ot sayoepesy ‘sssuUZzZIp ‘SSBUISMOIP U| S)Nsos
-Uou Jepun uogqsed J/wdd gt VML ainsodxe wiel-uoys :uopdiosqe uoheRYUL (10p0
os|e ”moo .ONr wdd ot - vmi pue juela ups ‘usboutosen uewny | dnoin ysyooms) pinbry 2ev-12 auezuag
wdd ¢ - m._w 1S BAISOLO0D {swiseds (40po
ONI .xoz wdd 05 - vmL wdd sg - v<E lejyou0iq ‘ured 1S8Yo ‘BWepe Areuownd Buneooyns
'SUING WIS ‘juellly Jeoly) ‘asols ‘oA yuebund) sen - v99/. BlUOWILY
Sidnpoyg n._wa VHSO N>Hr HIDOV PiezeH yueeH oje|g feawsyd —.oz SVYO lediteud
uolSNQWoD _

SUOISSIIT JIpUET 19818S JO S8iljoid mafoloaxo)

LV °lqel

A-133



ETL 1110-1-160
17 APR 95

A-134



17 APR 95

ETL 1110-1-160

(o) Buag -4

(SND) wesAs snomsN [eus) ‘g

2Z 8Iq8L 00010464 HAD 62 VHSO -,

82010164 YD 62 VHSO -

VML-ATL 84l UIYim ST YALL JNoYy-8 8y} i uena >mu¥_os> ay} m:::v aw} Aue je papsadxe eq Jou pinoys yajym ainsodxe VML 8inujw-g1 B 10 Yw)| sinsodxe uusl-uoys - 1318 .m
'Jo8Yd aslanpe JNoYlM

‘Aep ieye Aep ‘pesodxe Apsieadas 6q ABW s1aIoM (|8 AlBSU UDIUM O] HIaMHIOM INOY-Ot € pue AepHiom INOY-8 [BULIOU B 1O} UO[esjuadtod ebriane pajyblam-ow)) - VML v
"L-Z 81GBL 000L'0L6L HAD 62 ‘(13d) suwn ainsodx3 ajqissiuuad (VHSO) HORASIUIWPY Yoo pue Alsjes reuonednadg -

"UoPa W9 1661 (AT1) onieA nwn proysaiy) (HIDOV) sistuelBAH [EUISHPU) [2IUBLILIBAOE JO SJUBIBJUOD UBIUSWY -
“JOQUWINN 8d1uag AnlsiBay spounsqy esjwey

€
4

uoISUNISAP WwelsAs aunwiwy ‘sjuswiredul
uofpuny Bun) ‘siapiosip wejsAs SND
‘siop.osip Asojeinold ‘Buyjjems suoq ‘enbyey
‘suojjesuas bujbuy ‘aydepesy ‘vesneu

suabsoud wdd ¢ - 1318 ‘ssauzzip sinsodxs uuey Buo| ‘usboujose) (10po
19H ‘0D %00 wdd | - ymi wdd g - vmi uewnH | dnosg Jeuso) epixosed ‘alqewiwe)y 199Mms) sen v-10-GZ 2pUOIUD JAUIA
uogesausbep Jeinjies ‘uojewiwe)u| ‘BwayALe
‘BWBPa ORI [uLIBp ule) Buol uoieln (uuogolojys JAoW)
auebsouyd wdd o5¢ - J3Ls upis ‘sejwyiAyue [elej Jo/pue uoisseidep (iopo aur1e0Ioydu L
‘194 0D ‘0% wdd gce - ymL wdd oge - vmL SND ‘Bisayisaue :uo(igjeyul Wwiel-uoys [eaiayje) pinbn 9-65-44 S

uo|e)) 8Ae ‘ssaulup
puR UolRIL| UPS ‘YJeap ‘SS8usnojosucoun
‘sseujdeals 'sseujzzip ‘epoydna ‘sssupesyiybi|

hEaa 00t - () uofiefeyu| WJej-Uoys ‘joey jeujisejulonsed (1opo
0%H o9 ‘uogren widd 002 - YML wdd 001 - vm1 pue Aojeidses Woly peqiosge ‘eiqeuwiweld 12oms) pinbry £-88-801L ousn|o]
(susaiAd(e)ozuaq
Buipnjoui) seliejoAn ‘auaIAd(po-g'2° L)ouspu|
yoyud Jej (eoo ‘BusorIyIUB(U B)OZUSQID *OUSSAIUD (semeion
‘SUOHIPUOD BAIfRDIXO JO uoloRy) BlaNIOS ‘ausyjueion)j(¥)ozueq ‘susyuriony(q)ozueq yoyud Jej (20D sB)
-Uou Jepun uoqes nE\mE 20 - VML ~euezueq I0} ‘auaiAd(e)ozueq 'suedeiyjue(v)ozueq SUOQIBDO0IPAH
osie ¢ '0%H w/6W 2°0 - YML :sueBouidie) WeWNKH | dnouo aewosy 2119404104

SIONPOId

2N L HiDDVY
uolsNqoD

pjeZeH yuesH oelS [edjweyd fea1uaU)

SUOISS|W3 JilpUBT 181eS JO SBIH0Id 1e9160j0oIX0L
v elqei

A-135



ETL 1110-1-160
17 APR 95

A- 136



ETL 1110-1-160

17 APR 95
Qdor problens froma landfill nostly occur when a | andfil
is open (i.e., in operation). Cosed landfills should include

desi gn provisions for odor containnent, whether it be through a
gas flaring systemor through controls such as carbon filtration
units.

6.5 NOSE AND VISIBILITY

The aesthetics of constructing a LFG control system nust be
incorporated into the final design. Unsightly and/or noisy
resource recovery systens, flaring systens, or passive gas
venting systenms can cause public outcry.

6.6 EXPLOSI ON AND FI RE POTENTI AL

CH, gas is explosive between 5 and 15 percent concentration
inair. The uncontrolled rel ease of CH, gas can be very
dangerous. CH, gas has been docunented to accunulate in
basenments of buil dings and/or residential hones, and has expl oded
causing serious injury to people and property.

CH, gas entry points into a building may be through cracks,
construction joints, subsurface utility service openings, and
al nost any ot her weak spot in the basenent wall or building
floor. CH,, being lighter than air, will tend to accunul ate near
the ceiling.

The uncontrolled release of CH,in subsurface strata poses a
substantial risk of underground fires as well as expl osions.
Underground fires from CH, are comon in peat bogs and swanps as
well as landfills during arid weather conditions. Proper LFG
controls such as passive gas systens can elimnate the potenti al
for underground fires.
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